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(57)Abstract: 



PURPOSE: To perfectly seal a gas passage from 
another gas passage, by forming on one surface, 
by the use of a press, a whole peripheral part 
and a manifold seal structure having a metallic 
upright seal structure. 
CONSTITUTION: A separator plate 40, 
electrodes 26, 27, current collecting bodies 28, 
29, and an electrolyte extend as far as a cell 
circumferential part, and a wet seal is formed on 
both surfaces of the plate 40. The plate 40, the 
electrodes 26, 27, the current collecting bodies 
28, 29, and the electrolyte tile 20 are each 
equipped with manifold holes 24 for fuel and 
manifold holes 25 for oxidant in corresponding 
positions. The oxidant manifold holes 25 are 




sealed by the oxidation manifold wet seals 45. 

Meanwhile, the fuel manifold holes 24 are sealed by the fuel manifold wet seals 45, 
and these seals 45 cause a fuel stream to flow only into an anode chamber and to 
flow out of the anode chamber. These seals 45 form a twofold wet seal. 
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mTIBftSSn/c-vx^-^K^x^ h:>-/Ut8 
BUlB-fe^^ h <Dgu f B 1 o<Dffi±<DKTfBffig 
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(3) «fHJ¥6- 1 63 06 3 

4 
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-to Y/-*—V *-to YX*tr v b/Wb* £ ? ^r^CD 

[0 0 0 6] 6 0 0Gr>m?fe£^iffe;l'*£ * £X (ce 
11 stacks) «»107^-F (3. 048^ 
-bto) feOKSKlttOW-SO-C. JWU^i*-^F 
(external manifolds) (DSJtt ( s 
t i f f ne s s) ^?n^CiMv^>t>-Jl/K 
i-teJVZ jr^(cel 1 stack) ±(CffflEf 4 

©cc£fi:*ai»«*©fleffl 4 i> o o * . 

•feJU7"fe>:/y- (cell assemblyli-fe 
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U < tt^ •> 2» y 4 <DPeS r ^RSt£ JSi2 ~> - to Zft ~> X I > 
4Cit*mLn»4 B *S1**lFSB4. 1 6 0. 067 

^0<tt^U-*-±^O^F^tm©5S» (de 
position). X«C©l^n*CM?n» 
?Stt*W©3!l»*«*Lrt»*. *S#f*!&3. 8 6 
7 . 2 0 6 #« % m«®S«3-7 h »J ? *X 
Smmm5Bm8£®mtC*5V2>V*y bf-toZW^L 
Xl>2> 0 *g*#f^4, 7 6 1. 3 4 8^J, iJttf& 
OfBft \s - to 1C i o X if X - (16 £ U 
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^5<-C4«:J:oTtf 0C4^*a^f!F^4. 7 8 1. 
7 2 7*WC, £/cXJ3«igS (substrate p 
late edge) fc: 2 #fffl £1*8 (inter 
stitial spaces) €Rtt&C ttCX-iX 
(f^C4*«*S«#lPjB4 I 7 8 6. 5 6 8#*>\fcO'3l 

4, 8 2 4. 7 3 9-Ettc, ^ft^n^snr^&o *& 

fikD*©!*!^-*--!^-/ >^ (internal 
manifolding) tCOliTigiam^S (low 
temperature electrolytic 
20 cells) t£tot<>xmm?Zis-toRV : &'&<Dfflm<D 
m&;* VIZ.**. *B«*iF#4. 2 5 9. 3 8 9#CC«^ 

U>*fc*>l>fc«#. *S»f|P^3. 0 1 2. 0 86-51 
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>^>-ii/^«. hj^*4«?fecc®L 
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30 KOH^C^-S h^>^*>3>7 U-A (trans i 
tion frame) (rCj:-?XM* <DWtik(DifX^> 
/s— h^>h (gas compar tment) &Cj$ 

F&teJ*l'-2~i>m&mi&<DnM'gZ<{to (e 1 e c 
trolyte tile) fcllL^Ci^l 

^^•^tl^,, *S«FBlFai4. 7 08. 9 1 6# 

KD/H^JtSS^ffigP ( e d g e wall area) 

ffl^-^X«!4320/cR|gf«^>^^ h^>1f- b (c 
50 onduit insert){i*V-K^lIttg 
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r9 ~> tcm&<D-?~* - ;u Ka*fflc»fc c t «c <fc 0 *a4# 
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*S#§*4. 7 6 9. 2 9 8^#RS3 
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£r£T £C<h#ftJ6>ftT:<,>-2>. ("Debelopment of Inter 
nal Reforming Catalysts for the Direct Fuel Cel 
V . Michael Tarjanyi, Lawrence Paetsch .Randolph Be 
mard.Hossin Ghezel-Ayagh, 1985, Fuel Cell Seminer.T 30 
ucson, Ariz, May 19-22 .1985, pp. 177-181,#8g) . 
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•5. ^8^3 . 2 6 6. 938 ICiZfeWKDHEUfmn 

fe*mm(Mc&&v . -efttcj:-,r. atasea*©^! 

©m?&©7^- KS^6©Sf^x^rfe©^gq-c(Ri^s: 

JfcCCj:91gM#MbTilJta©*^££MU #;t,>-Cffi?iJ 
*©^2©T^- K^CCii-T. S2C(PSi6©7^- 
K^©Sf ^x«mttfe©^gf5-CSftfe^«feSic:«:« U . 

U ffia*©^ 3 ©Wl»7 > - KS(C 
t*3ftS. 5S(MRCflE^SJS«««*4«?fe©ng|5-CtTto 50 
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ft. *8$MSrfe©7 ^ - tm^vmmftic J: «?s^s© 

*^£-5*-2>. *g#f*4. 5 2 2. 8 9 4-Ctt. «M 

#fi%i#JjD-ric4*i#^?ftrt,^. cc-c. Kfbcc 
«fco -c£ D -2>&x* Jb*'-«j(K^«ifen-c©^®«:«ffl 

[0015] #§#1*3. 488. 2 26 "CKt. fKi*^ 

mrfe©r y - F^ot^sm^KTks&Sriftin;* i*£ c 

i*i^7F$ftTt^. CCT. ScW{i«l*4ti?lfe©^a5-C 

- FSrt&tg< ctfc-cs-s. 7t© jitter «. 

6©l^tt*Sffe£©/c»©&&^ff SJ££ 

IBSf ^©fclitJgfc&ffi-f-S,, #§^1*4. 7 0 2. 9 
7 3T(i, *§ai^Klgjt«^m?f!2ffl© 2 ^7 y - F 

^ft-cos. cc-c. ®Mm.mi&.mmm*> *m-f* 
>2asttfaift?®=FSjatt©^®fc iot, r^fts ft 
tcmmx x a^ettjs^ 6 R§f» 3 ft * . 

[0016] 

[^©Sft] ##e9Btt. ^{C(*jS)5«K:v^^-;l/F 

v tmthtx, ^mmmmmtry- f 

*jJ:C/*V- F. 7 y— F©>}-JSJ±K:«b*J«fcO**V- 

K©s*tfflij±«:g-r-5>®g@. ^6o'fcc>4o©m?tfe© 
ftehxfm&ojKmtr y- F©ratcT^-Fgg* 

^fiS L . «fc ^^^©JS^WJ <b * V - F i ©IBJ©* V 

- F^^r^-r-S^StSd^fiSS. C©«S*4m?tb#{4 
«x ^ i> Sft. ^gt«i|gJ«^rtg)5«j«4^r-r 
«^»«$ftSia§P(ciH^©m?fe4:ff^L. jKS^^fex 
3? v ^{c®@^1«jg?r^SfctoK:^7>7"ihfe^ft 
•s. *^©m*4«?tfex f i-jra. mMW, ««. m 

^. «m^irfex^f ^©«©^{c^*y ; ^>c^A^■c , ^ 
6. &mm*> w-mtemftis-Ji'm&zmL. cft«^ 
giffi©^ffi*^<*^rs^s?t«©7 x y x±©m«^a 

*sJ:c>'/*/cl*mSCc. ^-fte>©^8©|5I»3«:re±(cgf 

^a. ^iiis. *v- F*^a*j«fcc;*v-F©t»-^ 
T^-fev^'j-ti. $ijai§ftfc^fl:-cia*itre>ftsc 
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[0017] *muz$tc m&mttLxz v *rtcc«<t 

*58tt <hydnocartx)nacGous)jl8^^:ll«fiS*r^>/cd6CD^ 

m2fttc&&zm?z>7G±t f cftmmic-?~*-->i' F^n 

*n^s%*i^r«3^*aiyT;tf;i • 20 

I*ICt*S*tett*-;b (7a:) ^f-^^y> F • 

6tirc»s. *S8(D^u- Koa«»» (3*^3 40 

m2<Dm. 1 ^/dif^a±©t+^^> bxnx&z 

S3©ffl, li/c«^ntt±<D^^FO^^^^>hgf 
ttiP-C£>£Jfl4<£>*S, -^L/T 1 £tct**ti\U±<DJsJ&Jj 
XAP<Df&5CD*a£l>*>o -fe^U-*- K m 50 
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kt % *u ttfc. ttfc. £tcim<D£A,tj:m 

izm-w&JitLXj&^iitix mm<D*fxft& 

(8) *Wr*#v^*-iUh-CB*n*i-b^U-*- 

u-*- • vis- b tmm^stejza/^tcit^^^ 

[002 0] —r><Dtff£ Ll>*J6Wc*a>r tt, *¥£W 

&&zftmm*7 r i>zLtcm^&m&x$>-yx. mmm 

tlx**), -enoci^r, ^8t«<h, ^StSo^ttT^ 

v^*-^FiJSIlto^-;u^(0««rtr*w« 

[0 02 1 ] Jff £ LC^HJS^*5l^-C«, F 
i7/- KSi*y - F^?6«:«V^*-A^<DracD 

[0022] *mi\z—^<Dti TsMmn^mk? a 

[002 3] *»l8©»Ji«3S/c, 

^.^feCDr^O. fntCioTTy- F^tCSfa D aM{tO 
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[0024] *^tt«**4^gjft nicftm&<D¥& 

&3LX&* rs- Fnft*\'9 9**&U/5Ll*T 
xm&tftrj:®mxmftxzz 0 *^cD^ffi^r a a a <D 

[0 02 5]*^^ ft&vy 

***** T"CCc^pj$nrt^*@^msmo7/ 
505. 2 9 3^KfeiS3n&£^tt:ifc-r e *gs 

3nri»S*B1$*ipU«B»0 7/5 1 7. 2 2 7#fCSB 

<dt h\ *y- F*£tf&a?+ 

^y-«r<fcomswafeoecorc»s. commie**) 

[002 7] 5S£l*i«-7X*-jU F«*fcHzJU 
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ft«fls/*y- F^S^x* h(DtfyT-fe>y 

6{*Sr^>fftt^-^SP<b-fe^*U-^-^U- F©K# 

-fe^u-*-yu- b&m^x* vx*-;u F<tsa^ 

[0 02 8 ] *$m<Djim-tJl>A 2 v #93*ffl#<D 

e pjtfeK r &b>tS<d* - yx > y *a u r , 

tliStttt. ■b;<U-ir-^U- hCDKaiKCjlNITS 

i©par«&<r»»«<b»fii©iH© i >x^ 

[0029] fmzfis-v* mmmm*. isso'i 

F*«^*—©J1«Hin*6fltt&Sti4 *>©r* 

[0030] m&m&wA* * v t^m&zti. x* 
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[oo3i] sstfsoHi ct^snsj:^ mtm2 
oRVftm^is- b 4 ot*m&<D9m&$xmax. ^ 

h^r^- K2 6<hi tcc^^nr*yo, *<Dr/-F 

h^x*-;UK?L2 5<biI*§LT27V- F£*JBjSET 
€>o ®8«2 O&O'^S^U- h 4 Ott, Sa^i^F 

f-)im*£2 3*Bf&?zmm<DKi$iZvizz?. torn 
m*imm±WL»mci2<#>m<Dftm7'\'- b ±<dw<d® 

[0 03 2] #na<D^ i (jEW«ciBR*-c»3^nn>«c 

tt % 5ffL3 0**t4*V- F2 7<D*S£8B2 8CC» 

m l x b±cc tr- * * 6 -^«»cc s nr* o . 

ttKtt0*V- Fffi±te*7V- FX«SS2 8 

hi; 9^41 a. »*jS4 2r*«33hrv»s*>, feu 
<tt-b^u-*-«4 o©t>>- pccflBser. Wim 

m<DTS- FflBCC*R3 1 Ht^r^- F2 6©«» 

^g2 6^g^urs:g5nri^^6^-fe^ , u-^- 40 

f y y7min.i'—M&&4 3£-^*£ e 

[0 03 3] *z**\s — Z—ffliXf*s-)\,7 b y ? 7*C0(i 
^>-;l/gR^4 3 <*: -fe^' U - * ^-JUgp# 4 4 (D^Pg 
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-ffi<D/§22<DSEB £ ft SB^ x * - ;b F <D& * <DSH<D-tr 

cis^tm. #jo. oio-o. 05 cw>*\ »*o 

<tt#j0. 0 1 5-0. 0 2 5 ^>*r«t/jK<**a*C£ 

*?$l<«#jo. 25-0. 75-f>ft. rtgp^y^ 
5C % yy->«MH7 F y 

«n^^^^x^ Ft/-^ccai< % m&'rz&mmttn 

-^"sc/^^w^ b y ^ -feii/x 9 ^ccfojwrft 

o'rc^ B -euT, -<>^— mm 
^2 5 6D-en-en(D*t>o«, ^-;w«s8*«it«psti 

tt-itctz. femtmmz&KnL i a 1 o 2 



(11) 

13 

*/V-h\ 2 8tt*V-KSMtt. 2 0[iS«f, 2 6 
7*U-h40, SS2 6SO*2 7, mm#2 8&tf2 

Zs-fr&BfS&Z. S8SS2 Oi*v- K2 7 10 

S^/X«Sim<*2 8<i:Cr)ra, fit, m*¥SI2 0<h. 

r^-F2 6somm»2 9<b(DraK:*5C^r, ^x* r 
tenm<Dmm& tmf&rzc tic tj;z> 0 ^^xs-z-jv 

-h40 v 1626^27, SI1I{*2 8&tf2 9, & 
j&f4ffivx*~;t,K*~-;U2 4it+^> hffivx* 20 

-;i/h^-;i'2 5«^nti^ 0 -en-enovx* 

^J§^^<OffeCD^ttrfcJ:C^ S2CC^Tvx*-;u 
K^x* h>>-;U^4 6 -fe^*U-^^U-h 

sim(*sovx«^i@<tcDrar^xy v^-^m&t 

[0 03 7 ] S2K-#<£<^£nTt,>£ii^ 40 

4 8^^^^y>hSfaa^n4 8' (Dia<tc*o. c 
c<D^-^4 5«*R*4isn^T^-KS (^sn* 50 



#H¥6- 163 06 3 
20 

7SO'«S^Sftti^n4 7' <D&< CCD>--;l/4 

Xtt^£££t£#r££ 0 C(D"7x^-;l,K^x^ 
^-;l/F?L2 5(Dr^«:z:S<D^x^ bis-JlZBf&T 

[0038] ftm&4o\*m*\s\<^wtmt^ut?^ 
m*m*L<mmim< . mo. 010-0. 05 0 

^>^CDJI£r&0. *?$L<te. #70. 0 15-0. 

0 2 5 a ^mmz-c&Zo g><<Dmifoxz vp-ciz. 
temteftm&comz <d 1 0 2 5 v f u mm ux« 

ftmm& vwg.<om?i &t z> tc tcrsmsmiftoimm 

[0 0 3 9 ] M< AZ>7$tltcZ*l'*7m&te. Amer 
ican Heat Reclaiminp Corp . (12 7(W venue New York 100 
20, NY)tCJ:'5Wf1^"MDdern Desiqnes For Effective 
Heat Transfer" SO'Tranter IncQVichita Falls f Texa 
s 76307) (rC<£2>" Superchanqer Plate and Frame Heat 

Exchange r"X?7jk 2ti2> & j£&8?a5&t WJB ^tlTl^, 

cn%<Dm&&mz—m<D±i'#xztitctfx*v bx 
k^-cki® r ^> ^ffiftcDr^ ^ m& o a w n « «c 6 i *<o 



(12) 

21 

[0 04 0] «Ar<E>-fe^U-£y'P- Y<jmm<t*>w*> 

;k WiUil 0. 00 0cm 2 tto^iB3 4X5 7 i 
C(D<b^ «JI4«*&mo^^^^-;l/KM?L2 2 4 
— ;U K32?L2 2 4 Afcl[aj£>5 0 

> h "7^ 7 * -)l IF MIL 2 2 5 Ltt^' U 

h 2 4 OOJxftMtrcmi&zti^ ^ir v *v 
*-;UFSWL2 2 5Afcfij*>9. ^fi¥«<t»^^T^ 
yx;, h^-JU2 4 6te^~:7*~Jl'KM?L£*t±bT 

[0 04 1] 0 3CC«, m2trC7Tk$tltc^~ v h-teJlZ 

ffiztdmnm<Dx * v txommmo 1 o^^r 

ecru, «SI4«»o*^rrfii«:?&orrt»cc^iR 

s-frsocca^tt y y * - ^ >y^-^ >^'-^(t^6n 
/y7*~vyu~b4 0£oraccgw6ft£o -t^u 

-^^U-h40, #V-F27. *V-h**l/h3U 

^^-28, ^M20 4 T^- K2 eac/r^-FHi 

«ft«2 9ttH2«:BLrtt98S*ifcfe<D4H(HOrc» 40 

SJ£^fflv^7*-;UKSf?L5 0tcHLr«S 
&oTl>£ 0 J5j£*7*<D^xy 4- — ^ Kffl-Jrx? hi'- 

;U«p£5 ltt. "tz^"U-#yu- h4 0<D— «Wtt(gen 

era!) ¥^^W*©ffi±CCf#CXr *5 9 Sf&LTm&??g2 

0<tW£T*^6£cOfiflryx* h^-Jl/SJBSE-ttU 

tec coc<ti;i:gfc££ tire* & e fcfc*fxm-?~y 

F97L5 0<DilS«H2^cD^n^n<7>^D a D Ofe<D<!:f5lD 

J5j£#*©v^y *-;UFS$x* hls-JUR 50 
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^5 1 <D¥6>ttffi#— #©fflJr«JRK2 0 4* V - F 2 

imf/yjixnv- Kiigt2 8i©HrgM?:L. 

flo v ifgj$2 0 i7/- K2 6SC//X«7y - 
U>h:sU**2 9£<DFi8rlg»£U 

;u K^y x v h ^- ju^cDffliffl«@«rr * 0 , -en 

*-77*U-F4 0' (J t -fe^U-#y'U- H4 0*fc: 
*4^+^^> hMBD4 8SM + ^^>h^ 
□ 4 8' <b#^£*i-r. T^- 
FWU-Vy7^-7-7'U-"F40" OXLffiteja 

*CD-?r.y K§syx y bis-)lffim5 KDflHffiK: 

bOtV V + Zs^-t* : &mZi*:Z>o HfllCC 

l/T. #y- F*/<l/-*/«7t-7^U-h4 0' 

*i>j&*4v~y F2 4 t y y *-v-?- + > 

ffl*vxy *-jU F2 4t24>*6tvtri>ttl>. 
*&/8P3P5 3«:. BJ&tJX^-V *-;l/F5 0<hT^- 
K^U-V;7*-*7-^u-F40* £#V-F 

^•u-^'j7*-7-^^F40' icoracc^^ 
tvc^s y y *-v-^^>y<-<t©Bi«:iias-es. 

«*eW«C-fe^U-*^U- H4 0' tCCti6<D3Jca*»D 
xr, ^±6Crtaft^vxy FSCCfe^rt^JSjS 
^»RCX«ti«l&»*flliL/c y y * - 5 > ^StS* + 

- -7 - y u - h (D v y t -fe > y y * jg^R u r 4> 1 > e 
[0042] nsmix ^ 7 ^ n/c^, mm 

(D^x-v Yz/-)\<ffl&t7 y- F-fe^u— ^— /yy * 

F-feAU-^-/'j7t-v-g40' 3^6f*CX43tl£ 
-r&yx„ «Hft^H/^S-> 

4 4 0' cDratD^wcccto^^n^y^^-v-^ 

Au-^-«4 0±jr(ML, -fe^u-£-/yy* 



(13) 
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6^ G<6*§^i££ ft* c <t 5. 
[0043] uj3fa<tm&<D u ? * - $ > y^tte-r 
*«B»*?ftx* ^ ^(DS*wa«Dac». -eft^ftov ? 

-ffiw:J:*)Jfc/?S2ft* i o«r F^cffio/c-fe^u 

i,- $ -/ ij y * —?-mz j ttit><Dm$&-cm& 

[0044] ^f$S ftfc~ J: 5 ft a*© »J 7 * 30 

»6*ifc^«S*^Xttj»R©J: 5 fttt4bkXMM(*»6 

[o o 4 5 ] ftajrmShrii&J^ec. etfb*jRffj§; 
je^/xscnKM« % f 5 o^6 

^*-AMcc«i&$ft, -^cDy ^^-A^rtcDy 40 

S^ilil?ft*^O^«J^7X<D7K^W*^* 0 C 

[0 046] dc^-oxmrnztiz**) KimnttL 

h«»*»*Brffl<cJ:0»aiOft*J6*Or 
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* rt bWRmm© v ? * - a t -*g«c -e©^ &c 

rtS&-7-*-JU K?ft^«S^tfe-fe^«tt^^ft/c^«$ 

Ai^ggr^ c £ cc j: x *<Dm^it 

[0 04 7] 'J7^ AlOffflil S2tC^?ft*cfc 

5ft-fe^u- h:/u- Kies^58Lr±iBcciafs^ft/c 
A^cciia-r^rattt^x ^^^-;u F<t utrts^^ 

Ko^a(Dt^^{bccj:orE©Hft-fe^ # u 

?tlfLt^x> K^U- F (end plate) 

taLrcD*^«^av»fflflf«c««-c**rt»^^ 
[0048] a«?e/®is^/x«*sa=i *- v 
*f^v- KB©*n©iia«. j+gpv-^-^F^ffiffl 

^tc^^Sftfti^»^tcfei»r*oWBWi*©-fe^ 
[0049] rtgp^±cc-7^^-;u F^CC 

r. ^7-^-f • T-7<Dmj&< f c£^xmffi t $(D&m 
^s«-eftJ^-b^bT*c<!:«ftCi e xt§a>£>aatB<*ft 



25 

[oo5i] mm<Dwmwic*$i>x*mi*— m<D&£ 
L^Mt^mtmaux^. w&<Dtctbic2> < v>mm* 

m&&}mxzzc±frwt>frtc?> j ?o < 
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[H4 ] #^93teft5 K£+#Ccifctt/d&*4 

2 0 Hjg® 

2 6 T -/ - F 

2 9 r^-FIl* 
40 -fez*— U — £ — h 

3 0.31 K 
28 27V-F 
2 7 #V-F 



[01] 



[B2] 




[04] 





C15) 

m3) 



ftm^-G- 1 6 3 06 3 




[fflWB] *«4*P1 0^20 
[*!MfjE 1 3 

^tfSjffiiST^- FiGMICCT^- h*m*Bl$&2>£±* 

o ; tar KittiiB**x«»ac;itoBPia*«i 

manure* * ^cc^ur : §£hb?si 



BEHz'*U-*-«©5qFl«\ BE-fe>*U-*-«©SffiK: 
— IB©B^x*;i, Figry- KM<b<DPatCj8Sf4*rxa 



t 



(16) 



*Hi¥6- 1 6306 3 



■r^-fe^U-^-SCDr^- F#faffi<Dfl5ttftWU ^ 

col ok#®T£^^u-£~®cd;*7V~ F*tfaM<7)J£ 
eo^secc^^rs^S^^nr y*— ia? 

^;l/K^x^ F^~JU#i§ftm>Tf&3©v-*;i, F 

flE*XO^ttrt»v^*;UKi/Xf-A*r-5iLi, its* 
4 ] -fe^ U - $ -WBLZf-k'* u - * -/ y * 

H^x? ;l/^^-fe^^U-^-^CD-€-(7)— 

0!)&*4*&x*9* o 

*©ffi±ccgj8gffiv-*^ F^x ? h ^-^ftJfc/S"*-* 

*~&o^(Di&jjomt f cmM£titcm&-7~*)i' f^x 

nwka-v bfr%i$L*>m<Dmic&m:2tiX{,>2>. St* 

[M*H9] ^X* h^>-iUC7)fS^l/4^3/ 



[193^1 0] TS- KJCffi-r^WO-b^U-^-S 

i i j mmmtmitJ *>m#/m&mt® 
im^mi 2] mmm&TJVxv&m*-**- h*> 

l 3 ] m8Sft#*-#*- hr-^SO'v h 
1 4 J TV- FStf* V - KW4SS^ # 
[fj|5#Sl 5] T s-FR&iJV- F<7)4>&< 

^ i -fe ^- u - ^ <t ©ra cc^m^g^ieg $ nr i» 
[is^ i 6 j *m^g^«sf4mttfex ^ » *<ommm 

*ffi«c*$t*r««acFJBwaKD^tt< i i>-t><Dfo i 
fficctetiraffiacFSi^iio^tt < <t i>—^<om i -< 

[«*3B1 9] T-/-Kacf*V- F^«R»m«6^^ 

-^(omi -/>^*Sic[)4a<bSr&<fc^«:saELrstik 
©ai^fefr Tr$l^ l -f>**«<DJSH$x9 F^>-;u 

-F, SEm^BaCFKH2^-U-^-«^S^Sa(7)S5 

u - ^ - «osi(c*j t *x &mmRvmtkm*&m<D'pfj: 



(17) 
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sc/u-fe * a^os^j u tcmizm 

<7)m— 0-7i*;UFOH4*V - F&.±<DtftHC***s& 



7-fe>:/y-. 

[ it*]® 2 3 ] ram*7 - f &tf * v - FO'p 



(72)&9§# • >- - ^3 — ^ 

>, /I/ F • ^"^ A • *fxi — ~7 • p — 

F 5500 



(72)^^ ^ ^ - -5^* • ^ f y 

y ^i^f>f 7^46322, ^ 
-f^>F. -f-$f- • X F U- F 3223 

y ft^ftmA y ^-TjHi60402, «j> 
* >. ^XJU^* — X • T^<X jx— 3644 



^^6- 1 63 06 3 

imj B IW-f&l If (1 999) 4/39B 

[£H#-Sf ] ?$^¥6 - 1 6 3 0 6 3 

¥f&6f ( 1 994) 6^100 
[f MR] &m&&£M 6 - 1 6 3 1 

immm^) #is¥4-2 1 44 8 i 

H01M 8/02 



[F I ] 

H01M 8/02 S 

B 
R 

mtHB} ¥f$4f 1 0^20 
[^KMiEl 1 

ttWfca.-? FB7/- K&C«?V- F. BET^-FCD 

i*y-Ft©IBr*ti6«ftWftA^^ MShb«M» 
S^IIigr/- FiCDHtcry- Fa**SWS4* 

tc-feAu-^-«<DJS*tffJo*y- F»faM<t|»18j&l4 

«6^y h4)tt*V- F©-fe^"U-^-*ffSiffii<DIB 
(c^y- FM£0J&T£ga^U-£-«£^T>& 

o ; ist Fa»*»^x^av«fflPi»»iia 
o^-fe^* u - * -mt& * mkcomii utc^nzmu . 



jvm&zmm c rgE-t ^ u - * -&<d-?]<dw±<d 

g[^^*jU FOffi<b®[^y- FSitDHJfc::**^^ h 

fife* # ? ^ cpos^x ? h m&nifo^<DJ&v&3-~ ^ h 

- 5 —/ »; * - -?-&<D—-f]\ZT s - F^cd lottos 
LrK^^^-^-/';^-^-ScDffe^{3:^y- F^ 

<D1 ote#tffif €>-fer^"U-^-«cD^y- FWrSJffiOJB 
x*j|/F^x? h^-;l/^€rSl^rm3C0"VX^;l/ F 

«*-*M.i3ws. ako*tciisv^^Ji/F^x^ h>—^ 



i 



- 1 6 3 06 3 



52 iciztsioy&nmmz * v * e 

[?9*54 ] ^U-*~«&CHz;SU-£-/»J* 

--v-tefimo. oio-#jo. o 5 o <<>?m<D7\s 
[ t9*5 s ] -fe^- u - ^ -«cd— j5<Dm±.<D¥- h urn 

-So-ecDf6;£ coffin fci>r u- * -gco-e-co 

[19*56 ] ^\s-Z--&<D—Jj<Dm±<D&&-?~ 
^CDffi±tCggiavji*;l/ F-)i-;F is-fr&J&f&TZ 

19*51 CCBBKO>JI»HWfiXdry 

53 CCE»©«B»«»X^ 2, 

[19*58] fc'*U-*HR**JSS*jO. 0 
0. 05 19*51 

[18*59] £x? 1/4—^33/ 

Ctf^^ 1 0] T-/- KtcffiT^mo-fe^'U-^-S 

Xtt*7* FSftTOS, it*5 nciE*8co*SI4m?fex 

[19*5 1 l ] fI««#Bf*-f *>W*/B*Wfb«i 
{b^W*>6flt*. 19*5 1 CcEtt©«R»«»^di ^ 
[19*5 1 2 ] ^BSM#T;l/;*7 y Ufc 

[19*51 3] nmn&x-#*- hf-^v h 
(§9*51 4] 7 Fwummmx* 

[19*51 5] ry-FS^v- F©4>«c< <bfe- 
4, 19*5 1 4 ecffitS©«M*«»* * 9 

[§9*5 1 6 ] m&m&ti>m&mmz * ? wmmm 

»««*-CJ£fiE0"C(,»S. 19*5 1 5 CclSi8(D«5*4mt6 
[19*51 7] ¥64Hl')i-; h ^-'MSfiftHz'Si 

-ffi 2- 



19*5 1 eccE«EO«»«fi^^ 9 

[»*ii8] r^-F, #v-f\ mmm 

■bens / < u - * - * ttst<DK*j u /c^?l * * 

t>4. 19*51 6 ic&Xi&tmnibx * ? * . 

[19*51 9] 7v-FSCJf*y-F^B»l?6^^ 
SrJBfltl/TfcO ; -€-L/TBe»»S* ftry-F, Be#v 

-F\ B«««ac«fc-fe^P--ir-S3W«^««©SE 

u - * -K<D^ffitc i »r K^s&cx &mn&m<D'j>te 
^n-cMfe^Tniiifti o^«©7i*ji/ f^x 

[19*52 0] 7 F, -feAu-^-M^v- 

SaETSBET^- F. BE*V- KaMBt-b^U-*-« 

B9x 7 h->-;U«Jg«rWL : BET^- F. BE*rv- F 

Is* BE-b^u-*-«©»a», BdKL BBttfiEvx* 

— Jj<DW±<D— ffi(Dvx*;U FiT^- FSiOBtCjUS 
f4^«ii*-^x4*S, acfBESSE^x*^ F^x y 

> F^ita*^ii.sa»«c!>jaB^i*cct>fcorBE-fe^^ 

^c^x^jU F^x? F^-jl/*JS{c<t?)BC0B*tit:*j 



»H¥6- 16 3 063 



*oio-fto. 05 o >r >^<dji$-c\ a>o#n/4- 

0 tCSffiCDy^T -b > ^ 'J 

[If 335 2 4 ] SI«i8B^«»®fe^ * * »4>INHR 



C&tHB] ^J5E5^1 1^180 
(#MMiEl ] 

&ti*nmmmmzT ; - f t * y - f ; -/ - f*mi 

ffiWttCffi'? 2>W 1 1 ffflST&ftiU 3^oK*y- F©« 
atf KHB»«Mlffl* T ✓ - F t ii y - F £ (DfflXftm 

^oBtfz^u—£HK<D#y — FtcKT6JS*fffil<7>B 

-^-(cffi"r*ffi£©Wtc*y- FS*J&J5Rf£S-te'< 
l — ^-^aA/CJSO, 

Set-/- F*tt*W4^*fltt&, stas-ssci^r* 

fTF~C#n ^ U-^HR/WSW^x 



«HS»*a**W$ 1 i(D»7i** Ft BET-/- F* 
;U F^x ? F^-;Mij^*ffl4««#BEvx*;l, FCD 

tfB**»* 6S4«crt»vi*;i. Ft 4 J: 5 tcfir^ 

23 mm**? *-« 

[B»#3I3 3 BEMSftCft* * » >?t,c^<D%icfa~>X h 
1 o(D-fe/< U - £ -/ V *--?-m*&T y - FfiDBt 

•fe^'u-^-gccffi-r^ffio^r Ffcffi-raffiojB 

- F^cDi^-fe^^U-^-Sicffi-r^SOS^y- F«CBH 
fr<fc5KS^ SitSftTfcD : BBffifc-* x f ■> x 

A?:03CDfflcDg[^x^;u F*>e>Ky^-v-sccaa 

V ^ - -?-miiLfr 6^ccrtSp-7 x^h;u 
FT*«fc^ccttr>rc»4»S0B2«ciaiB©*8S*?ft^^ 

*-*7-S#»8ft0. 0 10 — 0. 05 0-r>^©7" 



fax* v 2. 

H/-^*JBJiJE-rs<t ^{cgf^cDyu^fiKMi* ( s h a 
ping) £i?A/Cj£0, -e-LTK«(DffeCDffi±K, S 

-^^^^^ux^ss^n/c^- b^mmxi* ( s 
h a p e > *^,-cj&£. m^4(rc^m<Djmmm^ 

[ft*35 6 ] m&<D 1 o(Dffi±(Dg[5SSE v^^^ K V 

x 9 1 mw±.icwmtE^~ 

3#H 3 KIB$8<D«**4m7feX * 9 * . 

[awai 8 ] BuiB-fe u - # -sv-fe^ u - * -/ y 

[»3RJH9] «uE¥&fC3ft/dSi2'?X9 h^-;U« 

mrfa-fe^ ob?ib 1 ocDffi±cDmrfBf*s 

hOBuiBfte(Z)Mtc@s^n/cH?rifi{*s$n/c 

im^mi 0] «TEfflifi3ftfc^x*-juK*X9 h 
Ccfclvc8JE4z'*U-£--:/U-- h<Df5IBl ocr>ffi±<E> 

1 1 ] mrlB^x 9 h S/-ju©«3&sjRi 1 /4 - 
3/4 >^r*S»«3B 1 teEtt<0«W««* * 9 

[BM811 2 ] SafBT^- KCcffiOfcfflOfJE^U 

- * - ^ u - h #x » t-frRvm* *) fSLzm-frhmvi s 



weave- 1 63 06 3 
[swai 1 3 ] mtzimm& i «so@{*>r*>2S{* 

1 4 ) UEWBRtfT JU# y - 
h *^A,rjtR*B93jSB 1 tctBtSOj^^rfex * 9 * e 
[M*JI 1 5 ] «EW»«3W*-sK*- h 
vh'J^^^>f :/©ra!BriJE«B4Wft* » 9 ?fcfl 

[»*35i 6] WE 3 Fe>ecsn/cSia^x9 h^-ju 

WE-fe^'U-^-^U- hCDlo<E>®±CC:fcl> 
tittSj&V * v h^--iU«:fi£»-rSfcsC)<DH?E-fe^ 
u— *— ^u— KDft6<DBB±Cc*5i,irB5E'fe^u-^- 

yu- h^H»jiBffe©®u:@#$n/cmriaf*fi^n/c^2 

IIE-fe^ U-^-^U-h CDftTlB 1 oCDMiOBUfBWS 
jnfcv-^-jl/ K^X9 h^-^^rJ^-T^/cfeCDfj 

l r mr ib -b ^ u - ^ - y u - h o ffe <d m ± cc & c ^ r hu ib 

^•U-^-^U- h©»Effe©BB«cH»SnfclWBf# 

«5f4m?fex^9^ 0 

[if^ 1 7 ] ^^g*i, mzZTs- KSO'BJE* 
V- Y<D*>*>'ptj;< ti>l oiMIB-fe^'U-^-^U- 
h icDP^^^^ff^ 1 ^cia$8^)f4m?fex * 9 

[in^i 1 8 ] m&<Dimmm *~ ? vfrhu*) ; # 

C/T^- K<b*7V- K<bcDrar-en6<D«5»®6^X9 

®tfej.^v b<D*v- }?<Diz^v~z-*s\z\mt<Dmt 

mmm. rs-b\ xv- fs^^u-^^ «s 
saE-r*¥6ttHH , ?x9 h->-^«i§^wbT, mm 



Kt^<D^vx*~;UK^x 
<DW\<D— *fi<D^ x * - ;U K <h *7 V - K ^ £ (DRfl K * * ^ 

wmmx zv? *os^x ? f t/mmm^cDtj: h mc* 

[ if sjcJi i 9 ] fit^Ji l 8 ie*gcDjK*4^lrfex * 9 * tc 
{ IftgSS 2 0 ] 1 9 IB$K<D8*£HI?fe X £ * * 

i>ri>&^tem3#@(Dffl©^x*-^ K^e> 

e^o. oio-fio. o 5 o -ormcoy'i'xmj: 
3£mfc~c<hz>&mni&x2 y*. 

I mm 2 2 ] 2 0 IBtScD«5f4^r&X * ? * &c 



^^6- 1 6 3 0 6 3 

o-ecDffe^cDffitcas^n/c^aE^H^x^ h^-ji/* 
j&&ir * ^ u * taxtesy&tfcfr e> & *> * * 

[Itl5fc3l2 3 ] 11*^2 2iBig<D*8f4m?fe^^ ^ *K 

Kfio— ^ro®±ccga-r^^x^-^ k^x 

imm 2 4 3 mmm i 9 zzwxotimmmx zytx. 

& y &o 

[m>m25] M^v-^-zfv-vifimo. 010 

-too. 0 5 0 ji'*<Dm2<DimBE&m'7u- h-c$>^ 
n&m 1 8 (D&mmi&A *y* 0 

im^m2 6 ] -fe^U-^-^u- KD 1 ocr>®±CD 

U- hCDffe(Dffi±r«, S-fe^^U-^-CDXfBffeODffiOC 
^■T^^O. 0 50/>^il^(Dttl 

je^>- h *j»fltss«j^ 6 ft sit 3jsi 1 8 (Dvmnmx * 

y & 0 

m^m2 7) *jx.y Yi/-)V<DihW1fo 1/4-^3 

/c^itas^ /c«»t? n/cit tm 1 8 ©«»*«afex 

^ y & 0 

[§i^3 1 ] «j»»3&j*-#*- h7--7 , fc<tc;v 

IB1 oCDffi±CC^SL/c^i20^x^-;UK^X9 h 
5> - ;U ^ ^> tc #> <om -b>*\s-Z-7ls-V <Dft\Ei 



<DE±T«\ SiifiU/cv^-^ F£x * bzs-j\,% 
l/cv^^-il' F^x? b h 

^SfiSM^^ 6 & £ 3 o cD«^m?fe xzv*. 
imim 3 3 ] ±iemm^g^«!mm?fe^ zvtxom 
2mwc*v&&x\,*&n&m i 8 <D«#s*fex * ? 

[11*13 4] T-/-h\ :fc 

#v-F\ feJrc/isB-fe^'u-^-^u- 

- ^ - 7' U - h ?> g^S<i?&S20») x ^ F 

Lfc^x^-ji/F'iJX? h^--iH8**aur±IB-v- 

nte±SB*8f4*»^ * * * , ±ET -/ - F , ±IB-fe 
^U-jr-^U- FfcJ:tf±fB27V- F6C*stt*#:zx 

[9fl$H 3 5 ] £SS#3I 3 4 W 

f«*ffl3 6 ] -fe/N-U- jr-^U- FiOxy |->- 
0. 010-^0. 050>f>fr*^ r|3^1/4- 

$^3/4 -Y>^-c*^it^3 4<z>-^^r-fe>y»;-o 

[Hl*9 3 7 ] m*«H*«±fBT -/ - F*JJB# V - 
[000 1] 



»H¥6- 163 06 3 

[jgm±o*OT#fn **wttrtaf^n*-ji/F*wr 
rtS';^*-A?ii/c«^m?6^^^^ccrab, for 

^^/ci^ESIKR^l&^OfaiOx 7 h^-;U£ 
[0002] 

^e^-pu^o smytfe«sc^-^> f-/ ?^ttccfft 

Wa©*8«^x*;I/^-^««*»JiJE^*. Strife 
ttHKKcr-/- FRC*#V- F*& *iI<DtifcSSI*^ 

^*jJ:V»b^tt55CfiT.ife, Fill 

-^x^^iu^nn^c ffl»©*!B4« 

T4tfJ:O'*»W^±?r*0 4o lB5 0 04l>U7 0 0 °C 
[0003] 
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[tfcfcQtftfi] 

[0004] mmmtcmtf-c* bammm 

u *8*4tt#8tffli£<o i mtmmm^ b y 
[ooo5] «»»?fifl[)H»6c*ji»rafflistir*3fcc 

wn««ce>tti». sam«^>3- h*«w4/c*(c % £ 

tfft^fti*. ^gpv^y ^-^i/^-f >^tte, ^rtfe** 
«ASPttl*l»±lyr^SBI, F/vx:?* 

hcD«»4®feafp^Tcc*jCir f 

[0 00 6] 600 ©Wfc*£ftfte;l/;* jr * ( c e 
ll stacks) «fa (3. 048^ 

— h JU) fe©jB3«c<c0»4O"r. ttSfl^x*-;i,F 
(external manifolds) <DP9?1£ ( s 

-a 



t i f f n e s s) &m&2ti&CtRV-?~*-)l F 
£-te;l/X >^(cel 1 stack) ikUfffT £ 

■fejUT"te>^y — (cell ass emb 1 y) 
iWfcffftfr£<OIB©l»«JK fc mimam (differ 
ential thermal expansion 
s) . RC)f7^^-;b Ktc«fflSiiSttW©£*6BK 

[0007]»li 4 ffl*<D«I*#-#*-- httM«tt 
«. #fBffi (separatorplate) <D*+ffiJ^ 

h'J?:/(spacer strip 

^x? F^-ji/^©3aiwiec*j^sa^&->-ju#a 

5 7 9, 7 8 8#»«>x^ h^-jl/X h y ^^*»5|e» 
fr«3. 7 2 3. 1 8 6#«. tB»*a#*J*©fll© 

cc * £ *«tt Wf4*> e> fi£ o ^tfcm#w £ y u - a « 
u < «^ -5 ^ > y <t orar^FrStt^a s/ - & o > 

5Cit«SLtl»*. #Vm i lPfll4. 1 6 0. 06 7 

^L<«^^U-*-±^<D^R^1W©aS» (d e 
position), X«c6c»Tti^tC^f5$n/c^F 
rSfttm©^SSr»7nUrc»S. *@«f^3. 8 6 
7 . 2 0 6 *J»Kttffl^ h y v zxt^momM 

rt»*. *ffl1$I¥m4. 7 6 1. 3 4 8^tJ. 

tl-e*iKWir*C<!:*«^Lrc»*. *@^lt^4. 3 
2 9. 4 0 3f(t affi*>6F«iSP«»H««^(D^«6CC 

^Ltt^. *S«F^^3. 5 1 4. 3 33-^li. 

[0008] y>M*Rf4*ifc (jkji 5 o*cac^2 2 o 

■fc3<-C4CCj:orfi9c£^*SW*»IB4. 7 8 1. 
7 2 7-5ftC, ttc^mm^^ (substrate p 
late edge) (rCmZfEHDihZgffl (inter 
stitial spaces) *RW£C £*C<fc^T 
5 C t &%m&frm 4 . 7 8 6. 5 6 8ffeJ:CM 

4. 8 2 4. 7 3 9-^cc, ftif n»msnri^ 0 m 

WDfrCDftU-?-*-)^ << Is? (internal 



f 

mani folding) {Col>T{£S^8M§ (low 
temperature electrolytic 
cells) (rC^X^mT^z^—^RZ/S^O^mMO) 
K&s *S^f^4. 2 59. 3 8 9^tC#^ 

U>£fe^/c*£§, *@«Ff*Jg3. 0 1 2. 0 86^ 
^^3. 5 8 9. 9 4 l#«CjRiSS*iri>5 "O" 'J 

[0 00 9]*a^m4. 5 10. 2 1 3-^tt, tlrfe 
^x * r <E>r£1£gG# (activeportion)i 
&9ffiA,n>£ h7>^> 3 >7 U-A ( t r a n s i 
tion frame) 6C <fcoT^*<D®fe(D;tf;*:3> 
h > > r (gas compartment) CCiffi 

Kti-b^'U-^-»fc^amtfeom»W^^^ (e 1 ec 
trolyte tile) kMilOfc^t 

*H1$Sr*4. 708. 9 16f 

hOil^iffiSISR (edge wall area) 

ffl^-^XiafcfiEl/fcRIWttnV^sr r-Y>lr-r (c 
onduit insert) tt*rv- FiBjIl/tSi 

S o fc O -7 - * - ; U K ?L £ m I C t CC J: 0 # 

x <b >< h # x <t icfti&XtefaifcZ^ z- & J; 5 

^cc^ffl^n, cnttjei^x? r->-^*SKa&3s<,> 

^*£o *H««F4. 7 6 9. 2 9 8^#M? 

[0 0 1 1 ] I^I8«c\ rt§Pv^^-;U K{fc©fi£*©H# 

-m. mrtfe<D4o<D±rc7)j^o-en-enic. it^gtifc 



4$i§¥6- 1 6 3 06 3 

[ooi2] %mt ux#xit!£fmzmi>tcm&. &t 

3fcSt~£C<t#&6ttTt,>£ 0 ("Oebelopfnent of Inter 
nal Reforming Catalysts for the Direct Fuel Cel 
1" . Michael Tarjanyi .Lawrence Paetsch, Randolph Be 
mard.Hossin Ghezel-Ayaqh,1985,Fuel Cell Seminer,T 
ucson, Ariz, May 19-22 .198 5, pp. 177-181, #M) o 

[0013] jecc\ mjmm&mmmm<D&n<D®x& 
&mtx5sn<Dma*it> mmtmtemmmic xylite 

n<om^, RVTS- IrtilV- F<D^&t ££^?Lt4 

rs- F*M£#x©*n**--^-. mmmoimik*: 
[0014] asiwiiWDT^- Fa^©«»«ie»©* 

£o *S*N*3 .2 6 6. 93 8 Cttettffc^a&JttM 

*B«p»4. 5 2 2. 8 9 4m 
[0015] *S«FflF3 . 48 8. 2 26 

tft>n. mim&x&czm<D&w£&m£Lxftm-? 

^F-r^o^ttScc^ffl-r^o *@^4. 702. 9 
73m mmmwmmmv 2mrs- 
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>mj&&-cmmm*mj&&<D&misic£->x . ^3 ft 

/c«Sf4^'^S^MMi«^ *>m& 3 ft 

[0016] 

i&womft) #»9itt, ^ecrt«wcc-7r.*-ju-K 

3ft/d&*4mte**9*£&{au <ftct, StajgSi^- 

- F^*#glT£#&«a>6/&£o C<D«Sm?fe#{4 
* 9 * fc*ffl35c«JS*-^ A Ztc&lc >? ^ > :/ihtf> 3 ft 

*^cD«s^rtfex^ mm. m 

[0017] *muz£tc ttmmkzz? tfttcmt 

(hydrcKartx)naceous)*!$?4*ll»fi£'r€>/ce5!)CD^ 

«stifcss*w-rs^«crtwmccvr.*--ji/ F3ft 

[ooi8] mum. mm. mmms^^^^u-^ 
oti^nrfe^ -eur«eft« % -fe^'u- f • 

F©ffijfc6K-iz>"'U- F ■ ^U- F <D&ffi±<DgimSS 



f ft#&^?L£B^^?L£iILT;tf;< • 
v-#-j|/F-*J&5£U f ItlS^^-^ ZZMLxm 

cfrc»a. Stffc-v-^-^F • v^MiHg^ilDTSS 

g£/ttt*-;U tt, jg**4^*--;i, FitAu- 

SSi££«*&U fir, SWc7^-^f • ->-;M& 

v^t-ib K^^ft, rssory- KS^flttesn 

[00191**9 *3fcK:/U- ^ft^O^B± 

* 9 *CDMCD§^ {C«ieL»ffir 4*S3WtiL 
6ftrc^ e h<0i!SS5» (3**^a 

i ^/c«-eft«±o^AD*^-r^m 

i©a l $/c^ftW±<Dffi«^^4SfffiPr^^ 
02(Offi, 1 J/di-en«±cDt^5/^> F APW^ 

tanrA5^4cDa, fir i *tett*na±©sic^ 

*APO*5<D3fl*C^. ■fe/'CU — • F, 91 

tt. A, jE*«. fi^JB. Hft^, *1tt*1b<Di£A,itm 

tt#— ©*?L<tbrifi^e>nrc*s^, mm<D#zft& 

0. 2 5 -f >f Bn/tB^5 F©x ^ */ 

(tt) *WrS-ft^^*-iUFTH*tifc-b^U-*- 

^-^*aiiLSCi3&iaBr*S. ##HJ9tt*fc. -fe^ 
[0020] — OQfiFS bi^HiSWlw:*ji^r«, 



1 
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J:CXS<H©^SCC J: o r*«S ft 

**5j:tf/Xtt#v- F^*&»WR©*tt*aLTJi 
» % vji*-JbF<5:«J»©V-^«JS<D««rtr^|||« 

[ 0 0 2 1 ] »* LliSIMSWCCfcOrtt. F 

[002 2] *»Btt-o©//^*IR*Sttt6//x 
*»*5<fcCfK*tt©«»««, M£UHimifetttim* 

cce«tt*:«i&-r * tctbomw-e m * ft 

[002 3] /c, j»*4*rft* % v & <D 

ft, y7*-ASj£*«d{). 

[0 02 4] ttCC^IK^i 

F, *5<fcCJf/7V-F««3U^**J:CX/XB:*y-F 
fbrt«>Jte£«c*. 

[002 6] #^9Jcr>»g t,l>JfcfflNMC4il>? tt, *K 

-tit 



5 0 5. 2 9 3-9«CE»S*i&«t9«C»-r. fsJSfc:, « 

*-^FirtS3WS«8»i2^* v^**. "r-CtcftnJ 
3ti-rc-»&3KBWiPti«ffr 0 7/5 17. 2 2 7-«fCCf2 

*5J:Cfl»aj^*-^F<fcfflftS*r. -«KB5i£{*14 

J: ^«cff*-r*«2->iy h^-;MS 

[002 7 ] ^£rtSP^*-;U Ftt*Hzjfc 

r«\ *JB**-Ok *ffi* **«*J:aH2^u---*- 

CD, ■feJbJS2*>*©ia2Jc*rf#fi-r 4**65 

£>£ e Cft6cD5§jfK:J;^T, ■fe/<u-$r-:7U- h<D 

< H*rttc*ffii**8B*af«:y * ? h3i±4C<h^S 

««*/c, 7>>- F/**»/"fe^U-^-^U- F/ 

«*«r/*v- Ksa^- ^ hcD^r-fe^ 1 ;-*^ 

o r jUH4-b^ * v * <DT -fe > ^ U - 0 atg^cc 

W«7 u*s/tr y^-i -<b u^y x>x*wiRLriBBi! 

[0 0 2 8] **?B(Dj»R-fe^^ ^ *?gjffl#<D 



I 
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^rv^^-jl/ F^— — •J>^L/^^6mSO 

mmspims^WL, mms$tmm<D-?~*-)i f*- 
tSRvvrnmcDimmmz z v *<D±mzict>tc-oxm 

^ltt^v^^-;l, Kit ^Mti e aWHHtt, MS 

* * ^&Ltcmimm^fafr-?xx{**:tifrt> 
mm±te&zmm<Dm^^-)\'mmM(icj:->x % cne> 

[0 03 1] S5W©BlCC7n3ft6J:9ec, ttflftK2 
x* Ft/ 2 3«:fc^-5^fflcD*/c»3-c*5Sc^c 

M^tt^u- h 4 ocd— ®^>6gfnr*50, ^en3 8cc 
ommtcte. *v- F2 7wffi7'u - F4 o^essin 



22^x? bis- *K*4^x*--;UF^x? 
x*-;l, F V > VZl&J&L. ^SS^U-h4 0CDS 

[0032] xmom i (JEfii^fflR^rs^nrc^cC 

mi3 QZmtZtfV- F2 7<DfSm^g2 8K» 

Hkcor F»jtc^?L3 i ^-r^r/- F2 6oaia 

gB2 6 ICffimux&SiZ tlXl,* -test 
[0033] -fe/^-^-fiSaV-iM F V -y ^©(4 

^cDS_hOSP^«:J:0^?n^^x ^ F^-^SP^CC 

4sc^rm««i^@so'/x«ai^g<bcoracD^x 

K±T^/cd?)ic, ^x^ F^>-;l/CDaJ^«:^5lir, 

jiU-2-fc<DMffilC. AliiO ^x^ F^>-;Ug|5^6 
[0034]g^(i, EC»»)iy F ^-^»««fi8<fc 

/Co SJbO^x^ F^-;i/gitfH£ 4 H2^ - U-^r-Si|§I 
^0. 0 1 0 -0. 050Y>^ jff^L 

<«^o. 015-0. 025^>fr^$n^ci 



* 
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0£L<IZ¥)O. 2 5 -0. 7 5^>*T\ rtsp^y v 

ic. ^ - v h »; ^ f - ^ e wai^- >f 
an^tt-jxar h^-ju«cw<, ^a-r^^ww^ 

[0 03 5] »B*f-^»C»5i»«ctt, KKSf 

si>'2 5 ©*n*n<z> ss-MttStftH^sn 

l i a i Oj BH*r-S^-;Pfficcifii^o 

feo/cif, ^Sfc^Kifitt^flJIL iAIO, 
SK-C*£#j6 5 OASTS'- JUttft&SftS. 

*7V — h\ 2 8 tt# V - FJMtt* 2 0 2 6 

ttT^-F. 2 9\ZTS- h'mm#V$>Z> 0 -b^u-* 
7*l/-F40, 1S2 6M2 7, ll(t2 8M2 

is-fr4:Bf8 t -?Z 0 SWf2 0i*V-K2 7 

Rtf/XK**^ 8 £<DBL *Lr t H8Sft2 0 <b, 
T^- K2 6&t>'3HI{*2 9<b(DffltCfc^r, h 
<D/SM§B:£#Kfr/coT^x? Fi/-;M3^M?n 
&o HUSto^x* FS/-/M«jg4 3K, -fe^u-*:/ 
U- h4 0Offi^6±^SOT^tc{*C/rc^ o *©|g 

-m 



162 6X^2 7, Sim{*28Stf29, 3fe 

wc®sst*>f;u2 okk, -en-en, stjCTS&gK: 
-;i/K*-ju2 5*5ga:w6nrc^ D -en-eno^x* 

H 2 (Cot? J: vx^-jb 
;UK^Xv h^-^«i«4 5S:0*^+^y> Fffl7Xt> 

4 0cD±^R^T^tc^orf$o*ri^ e -eoein. 
■fe/<u-*:/u- h4 o©w®«:*5t^r, mm#RVX 

izm&tmterzcticrj;*). mmmt^ titcmmrz 
)swi^nccKST^mmi*Rovx«me«^x^ 

[003 7 ] H2«:-K<*3titl>410, 
■ h^x*-;U K?L2 5 K**5^> hS6n**V- 

Ffi (msnrt»4iifp»isi«©±ffieci«ftor(r>5) 

occ^rc***^*^ hi*n*a v- FS^^a^-rs 

*+^>h7X^Hx-; h^-;U4 6CCj:or 
^-;U3n£„ C<Dt?V— YWiZX^is^Zs h^J&BBP 
4 8RC/^ + ^^>hgfai^P4 8 / <Z>£<CC$>9, C 
CD->-;U4 eiZJJX&TS- F*«cx»r FS^6 

»n*o*@i8orc^s. — *»*^-*-iUF?L2 
n, c<d^-ju4 5««SH«n*r^- fs (^sn* 

ir^I0»IKOT*I«:«J|T5) O^cctSL. SO' 
r-/-F**6«L, C<DTS- F^««S*4tt*&BaD4 

-ene>«^x^n«r@ig*r^>/ca6^^)6^€>a^ 

XBfil^^i^Ccb^rt^o C©vx,t-;I/K^X7 
h - ;U « 7Xt-;l/ K?L2 4t**is#> Fvx 
^-;UF?L2 5 0P^«:-S(D^x .v F^-iU*JBJ|R-r 

So 

[0 0 3 8 ] #i?|«4 0 LC»«lfflW5tSSCX*X 

«ttSa*L<tt*»«Ci»<. »0. 0 10-0. 050 
^>fOf$T*^ «F^L<«. i^0. 0 15-0. 

o 2 5 -r >^cd/i$-c*^ 0 ^<<D^i?tex^ 



t 
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~ FffiCC^?*;UX(;J:ffl£{^r#£ 0 CO^-'^Jl/X 

a6o#r£>£ 0 #&&te*^y"3 0 0i/y-X©Xf> 
U ^ ^CD £ 5 1£ h — ^XflllX 4> £ /c T £ 5 . 

[0 0 3 9] «<**>:/£ftfc**>:/»Rtt. Amer 
ican Heat Reclaiming Corp . (12 70Avenue New York 100 
20, NY) £ £ Wlffyi "Ktodern Desires For Effective 
Heat Transfer" 2fcc>*Tranter Inc. (Wichita Falls.Texa 
s 76307) dCj:2>" Superchanqer Plate and Frame Heat 

Exchanger"^ £ ft £&£»&«5 fc^Jffl $ntl^ fl 

ra^-cR^T * »»*(Dffl l ar v ti an h ft I > <D 
w©c©j«f4*?fc;* * * *<Dm@£^ft£i£f^ftc>& 

Wtt^if-f^afavsMssrs*, essays 

[0 04 0] «*<D-feAU-#:/U- KDWffj6C*5tt4 

0. 0 0 0 cm 2 -?tet>*>&)3 4X57 i 

04Cai-fe^U-£y*U- h 2 4 0#7S3*rCC> 
CCOi^. «S*4«l&ffl(Dv^^ ;r -jl/K^?L2 2 4 

-JUFSS?L2 2 4A6C|fiW»5. **^>y> r tt**^ 



F2 4 0<DJ^ffilK{!«g;*ft, -cLt, #y 

- K**>><-«IiftU:*^>y> r<Etf^L/c-7~y 
*-;l/FS?L2 2 5 AKft*^. !Ki«cSl£1*^7^ 

- FSU < tt*7 y- KSc^/X^^O^Kgi^raT 

^-;l/2 4 6liv^7 * -;U FS?L££tibLT 

It, mJS«<hMJ£-r€>T^- K«0<tt#y- F&tf 
/X^CD^JIgicDrar^x v 2 3teHr 

«g&«**4il7fe<D;* £ * Office® or (,>&ft«SS4> 1 
oo^K^^nrc^p ft*>\ *<Dib<D& < <o&*Ki> 

[0 04 1 ] H3tC«, m2lCffi2tltc3L^v r-feJl/£ 

<j8*.tdimmm<Dx z ? ?<ommi&m<D 1 o^sftr 

2 it Scotch* Vy + >^-a*{§*6ft 

h 4 o icoracc^en^o 

^^-28, 7y-h'2 6M7y-Fi 

m^g2 9 tt@ 2 CCRI LrittW £ tltc &<D t Ut ^ 
ZfiK KfcU*m~?~y *-^K3Sft5 0CCBB^r«* 
ftoWS. Jxfc±)*<D-?~y it -Jl Fm^x-v Yzs— 
)VmMb 1«, -fe^U-dr^U- h4 0CD— «Wtt(qen 
eral) ^6H*Offi±«Cf#^rfeOSai4Lr*»»2 
0iRS-r-2>«ffiicora-C^iy h>-J^Mitl 

teccDctitBtftztix^z. *m-? ~y * - 

ig?5 i <D¥-htzmifi— -fiomxnwm.2 otttv- K2 

IJ?«2 0 c 7 K 2 6 RO f /X(i7 / - F * 

^' — ^CDffiAWIih^ti^o T-/- K-fe^U-*/»; y 
t-v^U-F40" -fe^^U-^yU- h4 0*^C 

*^^^^>^> F«i&paP4 8sc;^*^^> F^pa 

□ 4 8' i^^tl-T. 10 4 ^(D^cbL/r, r-/- 

«u/c»; y *-^-? + >^-&i<>vti<D**>'#> f 

7-7t-;l/ FifeiSilUTC^C^C^^tCfct^ror) 

F40 <b^nc-S e f*G>'ri^SJS^' 



t 
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5 0 i y 7 * -» v - f t >^'- i 4113 1 S. [5j«tt: 
LT. * V - F-b;^- W 7 *-7^l/- h 4 0 ' 
<DTfflK*. {*^ri^*C^«Sf4fflv^^^--^FM^x 

ffl^^^*-^F2 4««f^.e>nrc^jti^ 

— F4 0' &CCtt6<D3fc^£Jfl 

^»ac;«ti«iesB*fliiLfe. »j7^->> ysj£* + 

[0 042] Kfil*^ * * * #*a#iA* n/cB$. Jgffl 
FtAl/-^-/V7^7-fi4 0' *>6f#t>'£*fi£ 
6n/cg6«ttiWtt©ft:»CC, F*«4 0 " 

0, to J: 9 u-^ VJ 7 t - 7-«*t©g 
7?, »J 7 * - 4 >J 7 * - 

[0 04 3] H^KCffiRO>; 7 5 ^SftSffetiE-T 

-M 



f 4 y ^ * ~7~2££sStirr &5£*f* 

SUDB*. fci^tf^ti/cv^^-^F^x^r F->- 

«w//^«i&^*-^f 4 
fc«t^j8B4®fea>ttitn<Dyy ^-a*^© 

[0044] XJ#Stifcx 9 *» jUDJ: 5 ftiIS<D »J 7 * 

[0045] ^Epr^snrc^ct^cc, ^b**ms 

:7*-A^C#t*&3ft, *0U7t-Aift0»j7*- 

[004 6] WWCcioTMiSftiJ: 9 WttfttKfe 
^^5r^*^CCrt»^*-;UF-r*tt*tt, nmfb 

<DjK*^l&^-*-;U Fte««btt*s6*<Z> 'J7*-A 

4*©«S»«rfex^9 ^rtcc*jc^r, 'J7*-aSob 

aE^^t*€>o to&*4mafem@^<e<E>y 7^-ai 
o^gt«, ^a^ffiWiPHcciorai^y^^-A 

±m<d£ *> ic&m 5-io omm^t^w^x „ f * 

;uffltc «;7* -AS*ESTS c <h«: i-^r-eommib 
[0 047] y ^,r-A^cD^ffl« % H2CC*Sti4J: 

tfhffe, ±E«cEttLfc*ffiiH«©*ftry7*- 

Aa«caa-r*si£tt^^^*-ju F<t it«7x 

* - F o^5Scd *> ©oDrHf btc cfc o r EffiH^c u 
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£*i-5-l/-C-£©x> F:/U- h (en d plate) 
€9 OT©*^«*&&tf#am«a&8-c* artSP^x 
*~*F&aor«m0g&RCflfflli. **J/*>h«ie 

[0 04 8] iiam/iiS&tf/XBmifcri u * * - ■> 

x? h'>-^KDffiffl{c<fc9. *<D*tH^v-*-^Fi-€- 
©-te/<cu-£:/U- h©T s- Fffi<D*ffl©RO'*©* 
h Fi-fO-b^U- jr^U— h©£ 

»*V- Fffi©*IB©aa«. «-SBv-*-JUF*«ttfli 

fi£t?#-5„ -£©£gft^x-, h^-jUB^©®gf?&C>' 

{cfcti-c-ewse^a^rfflcjf^^ss^ u 4> trine 

%tftif«D0 x ? h ^-ju##£e ore >r«> !!<•€- ur-e 

©$/-;HZJ$a*-€-©«g=i u^-XBSIStc.fc^-c^c 
* ; < - $ *i Sc *$ i » r ^©mJJSS £ •€■ ©-tz > < 

U-3»7"U- h©^-JUEJ^raiK:ja^* 1 ©^X5' hS'- 
^ffftLtlsttll*. $ h cc y 7 * - AgB±j$© 

<fc 5 &c^-©«***®fe;*. * *©«Kc?a-?-cftft£r s* 

[0049] #1%$!©. rtSP*t^±{C-7x^-;l/ KMCC 

r. h • f-^©*»«:J:o-c«ftlBI©ffil» 

Zmmz 9 v 9 ©S53 B. Gypg#T«:*s<,>TEfrSSi© 

SB. *&»Np*fcB*Bll4«?fe3li£4'(c^bL%t>. 
r. «$f4S?fex^vi'3iK*«:B. rittSP^fcJ:^- 

[0050] *?m<D&fo&vi*sj:zfw&x z ■> f<om 
^?tfe-?-©fte©Sia«if4m?ife{cga{ctc;ffl-r-5 c t&-c$ 

[005 1 ] Uj£©SB»»fC*$l»T*fS?H*— 5£©J? * 



mm<otemusm) 

m i ] 0 i b. *^w© i n«&g^ccft5«£ftm*6© 
[S2] H2B. x&wvimtm&iic'&'jimtmx 

$ y ?<om— mrfe^x ? H©^»i4«0-c4)i. 

[S3] @3B. *^k© i mmj£&ict£ 5 rtsu ? * 
- s > t f * ©-aJB&»Bs*4tas 

[04] *^ccfif5^x^-juF*+»K:ga:w/cj«f4 

iEffim-C$>2>. 

[f?-5f©sft9n 
20 mmm 

2 6 r y - F 

2 9 T^-K*m» 

4 0 *y<-U-d»-^"U- h 

30.3 1 ?L 

2 8 #v-F3!«# 

2 7 *V-F 
[^ffliE3] 
[)SiEMa#S«] Sffi 

[ffiiE*r^B«] ±0 
[01] 




[02] 
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[ffiwa] ^9^1 0/590 imimm 
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m&tJ-i \s- * -«© i o©®±{c*$c>r lute* 

ffi± {t is t > TiuiB-fe ; u — $ -«©BtriaffecDffi«: @» 3 

[#i&$SiE3] 

t^iE*t*ss«] mmm 
msMStmrn^) swan o 

[ffiuE?>&] ISM 

[StJjSl 1 0 ] mriB<*S5n/c-7-*-JU P 1 )!-^ 

tbItsb^ u- ^-«©H>rfe i -3©M±©B5»eii£^x 

F-i>X9 H^-^?rsSff$-rS/c»©BUlS-fe''-;u- 
*-«©7"UX>£39<**i;fcjSJ15£$,*. ^L-Cfflitt'* 

u - £ - «©ffe©ffi±«c ** t >r B-fe > < u - £ - S© b? 

fBte©E{cB#£ft/ciiMlB}l&'7.=.*-rt' K-}x h ^ 

-a l r t» s y u x ism s n/cS^©»^^^ 
mEft&mmz) mmm 

[ffliE*t^S«] 3**1 1 2 

ISSnm 1 2 ] foiBT y - h*{CffibfcfflJ©|ijlB-fe^' 

miEttmwmz,) mmm 
mimMimmz] nmm 1 e 

mrlB-b^ - u-^-«©lo©®±k:*ji»rB?IB 
Hza? u- £ -«©b?IB 1 o©S±©BtrfB@H!t^32^x » 
h is -)\> Z:i$3&-? £ tcibOmiZ -b V - £ -«© 7" u * 
j^Stifcj&fJ^.*. mrffi-fe^u-^-S©fte©ffi± 
fc*j t » X mflB -fe u - £ - &© mTf Bf6©H(c @^ 3 ft 

2 ft fcfi£©Jf5t*:£^.*. ii5SB5£SEv x* - ;u p ? x 7 

-a 



h ->-Jl<8»i**i, HSiB^^* U- * -«© 1 o©M±{c*j 
l^TfTsB-fe^U — * — fi©B>rsB 1 i<OW±<DmtdM&-? 
^-AF')i> h^-;l/*fiWg-T-2>/c«?>©Bi|IB-fe:''<U 
-*-«©7"b*t!£M<*ft/ci§J&£^#. -e-OrfflfB-fe 

B<riBffe©ECcB^3ft;fcB5fEM&vx*-;|/ F^X9 h 
ArCtiiZnim 1 4 CcIB4S©*&£H&fex* v ^. 

[is*^ i 7 ] mmsm#. luiar k&o'buib* 

V- F©5^iJ>fr< i*> 1 oifrffi-fe^^L — ^-ffii© 
fSltc&Zfttm 1 «ciBlS©j8H54mffeX ^ 9 9. 

iffijEjtimmmz) mmm 

in?m i 8 ] o ; 

®*f[SjM<!:— ^©{fflffi-cst-eur-eo^y- K©miB 
k £ *y - f <t ©ra-c-en ^©iBSWflstfemtftPi^^^iai 

KiCKfCT^- K^*Jf^-rSi*^©-b>'<U-^ 

-S©S*f Wi© * v - K*f isjffi £ ^S*!mmrte^{i© * 

V- KO-fe^l — ^-*hDj®£©K«:*V- K^*0fiK 

^e*i&Riy f aEajni^,*iiiiL-eL.r^©*v- 

F. *y- FKO'-fe^" u- jKmmrik^ 

(Dmmmmt r i®qe o r *$ o . 

*ji>-c#jl -f>^J:»j^«ctiilia©SIBSi«-r-2>J:^«: 

©iiifcsfettT-ciK) i >(>^^*)'pu^m>m.mm/mm 
mmm. t j- f. *y- FSv^u-f-«»*^ 

F£x9 h^-^jifctOHstOHsnr. ®tfeai^ 

Si©7-*-^F. -e©JS^E-9X^-jU F9X9 h->- 
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zmm, sw©gs^^-^K«)x^ bis- j\,m& 

x*-;U Ft*V- KM<t <DRflte h#x35I 
[#*&f$IE8 ] 

c it >m 2 o ] it &m i 9 iEiscD«sf4m?fe * * * * cc 

ti&Hrxo-bsi I,- 2 -/ y * - v-fi(c J: 0 JBjsSS *i 

/cffl»oy*-^>y^£ffc££ttrfc9, -^necD-fe 

l>ri>S*«ttf&3#B©*ft©vx#--;i, F*»6 y*- 
x*-ji, F^x* h^>-il/»ig*S^ri^««««S?4 

x., €-n^j:9j|^a?fe^^^^<DSy^-^-#tt^ 
©sj^^ac^»tt6a f «:&y*--v--^y 

mjEM&mmz) mmm 

[»iE#ffi] SEE 

[if J&S 2 4 ] If *m 1 9 KtftDj^tttt* * * * K 

C**«iiE 1 0 ] 
[MjE#*HS£] if*3S2 5 

[13*12 5] 4jAU-*-«***)0. 0 1 OHfi 



[WEttMrasi mmm 
ukemmbzi ff*52 6 
mjExm sin 

/cv-*-jUF^x* h£/--JMtjK*s. BE-b/*U-.*- 
2/- JU* £/c#>(D^-b^ U - * ^ U XJSRS! 

K-fe 7 * u - £ - CD±f2f6<DffiK 5 n/c±f eiiS L tc 
v^^bh^i^ hS'-JU^fiS-TSttO. 010- 
#J0. 0 5 0>^©»S©:7b;*J8cS!S/- h£JBflB8«J 
*>6«r*»J#H 1 8 <7>«£Mtrtfe* * ? *o 

[#«BijEl 2] 

[JiIE*t*#SiS] 93*ffi§ 

[ff3fcS2 8 ) tMTS- FCCffiLJdW<D-b'*U'--* 

i^mmiEi 3] 
imjm&wmz) mmm 
[mjE*tmmm&] m#m3 2 

[SHEWS] 

SEL/3TcS2cDvr.*-;!/F^x y hi/-;^MT5/c 

^ h^-lb««Ar ft^U^rtMS/- h^RjSM«5^6 
^-^K^x^ F^-^«JStt % »-b^U-^-«©l 

€>^^l 3 0 ©jK?4^rfe^ jr 9 ^ . 
[*»»jE1 4] 

[*iE«MI*] 11*13 4 

[S»«3H3 4] T^-F, -b-rCU-ir-^U- 4d 
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m*tt&i&mms±&7 ; - f . a v - k *s«fcc/«5*4m 

&*AU-*-g©;^fitt W>^*$S©rtJ©. 

st^osh ©-fe u - * - «©§®*p e>js&-r s mw- & 

r±iev^^-;UKt±sa-fe^<U-^-«(D 1 r><DW± 
(D7S- K^i©rafCdS5ii$-a-.5^'§*Jj:O t ^+'>y> 

©ffe©s±©#v- K^iwratcsfejis^s^-g^wr 

[*«6»jEl 5] 
C»ijE*t*«a«] Bjfflg 
[ftliEtt4UBg«] t»*^3 6 

[UliErtS] 

astfiy h^-;M*JS©(B¥3IS#ft;fet,>-Cf3i*#j0. 0 
10-^0. 0 50-f>?T«9, rtJi^l/4— **j3/ 
4 > 3 1 r * S SWtJl 3 4 ©If 7"T -fe > ^ 'J -. 
[#iK*fiEl 6] 

[ nt&g 3 7 ] mm$im&±fc7 s-v *>±e* v - 

F©*J>fc < <L #<fc±iB-fe^ u - * -«<h ©|ffl«ca -5 
S»*313 4©lJ-^'T-fe>^' 1 ;-. 

[^mmiEi 7 ] 

[J8iE*t*§S«] H JifflS 

[ifjjai 3 8 ] mmmmi>mmmm^ * v tvmsiic 

[^mffiiE 1 8 ] 
[*SiE#t&JIg«] 0 0 0 1 

-*8 



[0001] 

•e©/c»©T ^ - v/fm&/-b /< u- $ -«/simf* 

<h©H«C?iv h^-^^rWrSfe©^*^. c©-y-^ 

tt£«t£U *Lr-b^-u-^-«©iait«ig»©rtgp 

C^SjE 1 9 ] 
[*§IE*t3Uia«] 0002 

[0002] 

tt& u < »^ffitt©^me«tt^^i-fe>'^ u-*- 

-co>s. (JSC K-f y^ttcc ft** oti 

u - * - « t mmm z -y ^ <t ©ra ©^ <» ©sit>^ ^ * 

ig»-c*.&. c©xfii« > iifs©ii^i4s»e©»M*j 
^> h ^©s^*j«to'm^©*'^iin?:?i#ec 

©flTFfcJ:tf®**ffJf?it££G-2>. fi5 0 0*l,>l7 0 
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[mjEM&mmz) 0003 

[0003] 

* * v <D&mm^ m a o t £ «$i4^x ** ^ ^ * # 

[#IWijE2 1 ] 
[*BIE*t&SS;g] HAM? 
[flUESMWBSJ 0 00 4 

[0 0 0 4] WKjteJ|ff'C# FiffljS 

Hi^SIv h »; 9 **<DT-/- KffiiJior^^An^ 
[*IjE»*UIBS] 0 0 0 5 

[000 5] *8»*»©w*cc*5t*r5iaBS*ir *&c 
*-;i/Ftemffcx* ? ^cD^®±cc^^>y'^nri^ 

wn««c6ttc». mmfcrtcv'H- h£igW£/cd!>K:. # 
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[*0»§IE2 3] 
[«JE*t^#S«] WfiBS 
[«IE*teUfi@«] 00 16 
[ffliE^] &m 

[0016] 

- Fi©IH©*y- FSS*^5St-*-fe^*U-^-^ 
[#^ffiiE2 4] 

[ffiiEft&wmz] www 

[«iE*t^gS] 00 18 

[^iE^ffi] 

[ffliErt^] 

[0018] m^s. ms, mmmmtojiv-te^i'-z 
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h • vji*-;1- F<t-te^"U-*--«©5*fffi±{C&2>:*7 

[#^§iE2 5] 
[ffiIE#f£l«S«] B^«fflS 
[JiiE#t30fg£] 0 0 19 
[*UE2f£] 

[0019] xzv t>33%yis-- kj. ^nf>©rti± 
* * *©ffl©&*fc(^L8Mti^4#f8rti«*.e>ft-C(,> 

•2.. *«8©^"U-h©a«6P» (n**->3» KteW 
«*.Tfc«fcH. CCT r7-*-;l,K©Ij £l>5CD 

i*. 1 1 fc»*n«±©«ttAa*iBidW4» i ©ffi. 

1 */c«*nJW±©ffifflaF©j85f4PWn-C*-5^2© 

*a. i *fc»*ftjsu:©**s'*> hAP-c^^.^3© 
*>-s>M4©ffl. -e^r i */c«^nja±©JSi£;*'xAn 

©SB5©iffl£l»5. -fe^U-^-fi. &«§IS. Site 

6tiTC>4*i. i?r£©#*^€:{fc*&-r5«:W:ffljK*£. 
«HB**ai/c. ffS©»©-7-*-;uF*ffl*.-rJ: 

<<>. 4>& < £ 0 . 2 5 -f > ^SStlfcffi 

pox? y ut) *wrss-7-*-ju 

mg£©Pt8(tB&->-;b£{ix.£c£*iSS-C*-5.. * 

rtajvx#-.«, K©^©^gp«c*^ms<b©ra«:ii: 

{ffisEZt&WmZ ] WMW 

imimmmaz] 0020 

-M 



[0020] — 5©»S H>fSi6Wc*5l>-Ctt. 
«C« h -b > < U - £ - «fcfc ^ u X fi£§S 0 /ciS I, ^^JSfi-C * 
ot, &*4^©:£fi;ffl»i|tK^©^4s<fctf/Xte 

<i2&&&ttt>tixi>x. — ?(Dw±ic±mm$it. ft 
»«©s*f {W©ffiK ^ nfc»i >^fs©@;3i o/c->- 

«£. H2/<U-$-«©»fitriMffi±©**l**fc« 

mg£©tatc. ^asssiv^^-^Fi'-^swe 
^s<H©^fficc i o r s n s ®s-r *> > - wwa* 

KWi/cJ&tC. £'©<fc5£c«jS£fln,>-Ct>. : fct>, — #© 
ffltCT > - F*«#*J«fcO f /XttT - F*** 0 . K*t 
flWtCtfV- F^m<**J«fcOVX«*V- F#*£-l2'<U 

-^-«©*ia*S:-CD D D«. p £&«©*✓- 

C £ tc«fc r SfjS-T Z> C £ *iT # 5. 
[#iK1iIE2 7] 
[MIE^^SS^] 
[»iE*f«lWB«] 0 02 4 

[*iErtg] 

[0024] #H3Ittj||R*4**6£5R. &UL*zrtl>-$- 
y-F. **J:»*y-F*«(**5j:cf/Xt3:*»v-F 

xm^fismxmr^x^ -5. *^©-^7 , r-fe>7 , y 

[#SSIiiE2 8 ) 
[*§IE*f&®S«] W*ffl# 
[»fiiE*t^3«B«] 002 6 

[0026] *^©Sf * LOHSSSHSfCfc^T «, ». 
*4£^-+^y> F«^±F«9gi5v^^-;bF«S)|£Hr-'UX : S' 

ff**. -r-cccrFnr?nrc^*s#t¥tBgi®o 7/ 

5 0 5. 2 9 3-*f«:fei&;*ttSJ:5ici£?\ I3l«cc. *8 

*-JUF£rtg|55fcjSj68*4H2;UX^?i'+^> -r-Ctc^pJ 
Snri^^S^taii^O 7/5 1 7. 2 27#(CIS 

issnei^fcss-r. cne>©?RsititmB5i^{*«*^ 
las©— gp<bo-c?iffl-r-5„ */c. cne.©$ttftUM«c 
«. mmo>%±?i%i>m\. *+->^>f. s^£^ 

*v- Ffc«ko*';^-5>y^*s«-r5 
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fp h & h mivmmm&ifi & o mm. t m s i „ 
* -sojaag&teini-r zmmm ±mm& 6&otfc 

[^SiE2 9] 
[«IE***«ffl«] 93*ffl§ 
[»IE*t*J»B*] 0 02 7 

[«IB*J§] 

««:^ft^ftge?'JLfcvx*~;U f#* htc^^-cjgja 

stingo cne>cDgm«^r««isjD^:^$cD, 

y< u - * - «cd — ffi 6 f*ST £ BBSS - £ -fe a u 
- £ - S©S»I^ h f*^T £ ffl ^> - h 7 * - A £ W 

C^JK«iE3 0] 
[»iE*t*3»B«] 0 0 2 8 
[KijErtS] 

[0 02 8 ] ***©«Sf4«rfe^ # » *9B«B«© 

o^i2gp<Dia o (fC h & * n -en cdm± k: * * ii^o ^ x 

-ffi 



F*-;U £ 7 y - K £ iy V - FEIi<Dra(D&{^iI£ pj 

-^-«<D^2^«:{*gT^mgp<bms^*L. mm 

[#««IE3 1 ] 
[ffliE*f^SSS] ^*S§ 
[«iE*t^a«] 0 0 2 9 

[ffiiErtS] 

[»iE*t^#s«] ?gaas 

[ffiiE*f^31g«] 0 0 3 0 

[ffliE^rS] 
[ffliErtS] 

[0030] m#&tmnmx * * t^m&zti. x-e 

^ortf^n^o Af^->-*y>^«, Sfi^^rtep*gso* 

<z>^arc\ ^s$n^> e ^x^ h^-^«, ^st^u- 

mjEtt&wm%) www 
miEttMvsmz) oo3i 

[oo3i] &9m<omi ^^n^ct^cc, ^g?H2 
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ury- F2 6 tt'blCfjkZtlXi*'). -e<DTy-Ffcj: 
cfcor^$nri^5<fc ^tciii8«-7^^-;i/ K ?L2 4«:<j: 

OOffeffiKlte, #y- F2 7#-fe>^U-£-«4 0^6 

F v^.*-jl,F?l2 5 iaeut^y- KS*»J« 

isi2os^i/-!>-fi4 0{i, mmv*- 

BKDHSB^x* F*>-jU*JBjsW£. K 
HS/-^««4 5SM+->^>F^i7 Ff- 

OCJ: 9 jUF*/-y >^*JBflcU, -fe^U-*- 
S4 0©K*tWK:*5T FRWV- KS^flMW 

[*)KffliE3 4] 
[J$IE#t&»g«] 9MMF 

[«e»*3bb«] 0032 

C0 03 2] *m<om 1 (iEflitt»R*r«^nTc»3tc 

Ofct. 7t3 0*#T4*V- K2 7<DHS«H2 8&CBS 

ia^-^SU»4 4*feoJ:5K:jgjaEStirc>4. f»c^ 
<&i-fe^u-*-&4 o<D7y- K&tttS:3t>-T, mm 

m<D7s- Ffliccj>:3 n&wrsry - F2 6osimJS 
g2 eecmftorRasnrc^vett-b^u-^-s 

h v v yjgi2i/-;ugW>4 3 *-^*£ 0 
C*«ttljE3 5 ] 

[«iEMass«] wwm 

mJEtt$VSE%] 0 03 3 

[0 03 3] Hz^*U-£ HERDS' F U y"(D{4 
y % >-;Ugfl#4 3 £H2^U-*-^-^g»4 4©MR 

-Si 



^c^T^jgs<tmssc//x(imm^g<hcoraco^x * 

h->-iU4^JES*r^^-;USB»4 3i44©+»tcM 
x* bts-MZ. -&J*L'--2-fo<D&*<Dm-C&®L<D5L 

[#ft*IE3 6] 
[*§IE*f&#S«] S8*ffl# 

miE3tt&mm%) 0034 

[ffliErt^] 

*:<, SLhO^x* F^--rt/«#tt. ■fe^U-d'-SiBI 
DSlMtffck #J0. 010-0. 0 5 0-f>?\ W£L 
<{*#J0. 0 1 5-0. 0 25 -f>^»fiSStiSCi 

Ci^BHiU/c 0 3z_h9»?x-, F ->-JU«IJS«JOtt«, 

«f*l<^o. 25-0. 7 5^>f-c, rts&yy* 

tti sx* f->-^jb«. «*«fflB«c 

[^ffliE3 7] 
[*§JE*MWIB£] 0 0 3 5 
[ffllErtSh] 

[0 03 5]Riffif-^ffll^it{Ctt, ^K^t^ 

-y&^ms?sv f »; v m?tkx *^«cfiiwc f# 
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iAio, KS-rs^-jufficcr^^or^o. ua> 

cd-> -ju teM^Sd <b -2> . 
[^JKffliE3 8] 

[»jE»*ffla«] 0 03 6 

[ffjEAS] 
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